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1 . Draw the structure of the following compounds: 



a) p-Nitrophenol 



b) 3-methoxy-l-butanol 



c) benzyl alcohol 



d) diethyl ether 



^TT 



2 pts. 



2 pis. 



2 pts. 



2 pts. 



2. Draw an appropriate structure in each box: 
a) 



b) 




Br 2 



FeBr 3 



N0 2 

o; 

Br 




NaOCH 3 



C) CH2CH2CH2CH3 



C N - Br 

O 

(NBS) 
peroxides 



(2pts.)"| 



carbocalion intermediate 
(one resonance structure) 





(2 pis.) 




carbanion intermediate 
(one resonance structure) 



(2 pts.)-| 

cHCi+,tw a cHj 



carbon radical intermediate 
(one resonance structure) 



(2 pis.) 



major clcctrophilic substitution produci 




(2 pis.) 



major nucleophilic substitution product 



Br 



major organic product 



(2 pis.) 



(3 pts. each, 39 total points) 

3. Draw the structure of the major organic product(s): 
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b) 



CH 3 

hno 3 

(Oj H 2 S0 4 * 




(3 pts.) 
+ 




CH 3 CH 2 Br 
IgJ A!Br 3 * 

N0 2 




(3 pis.) 

A 

KMn0 4 


& 




(3 pts.) 
H 2 /Pd_ 





(3 pis.) 



(.1 pis.) 



(3 pis.) 



d) 



o 
II 



CH 3 CH 2 C-OCH 3 l)LIA ' H4 » ■ CH 3 OH + 

(excess) 



e) 



2) H 3 0 + 
O 




1) NaBH 4 

2) H 3 0+ 




f) 



CrO-, 



OH 
I 

CH 3 CH 2 CH 2 CH 2 



H 2 S0 4 /H 2 0 



DMP 



g) 



O 
11 

C-OCH, 



1) CH 3 MgCI 

(excess) 

2) H 3 Q+ 



CH 3 OH + 



h) 



HCI 



A 

CH 2 ~~ — CHCH 2 CH 3 



r 



(3 pts.) 



9R 



NaSCH 2 CH 3 



2) H 3 0+ 



(3 pts.) 



(3 pts.) 



(3 pts.) 



(3 pts.) 



(3 pts.) 



(3 pis.) 



(12 points total) 

4. Outline the steps in an efficient synthesis: 

CI 

(6 pts.) JT 
Make: Oj) 

^^CH 2 CH 2 CH 3 
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From: 



and any other desired reagents 




.1 



o 



5. (6 pts. total) Fill in the boxes to complete the following Grignard Synthesis: 




(2 pts.) 



CH 2 CH 2 — CH 2 ) H 3 0 + 

CH 2 CH 2 — (O) 
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6. Draw appropriate structures in the boxes. Show stereochemistry carefully. 



OH y 



PBr 3 ^ 

/ (S N 2) 



6r 


(2 pts.) 




NaOCH 3 




^ 

(S N 2) 



(2 pts.) 



\cH 3 -@-SQ 2 CI 




NaOCH 3 




(2 pis.) 



7 Encircle the Williamson ether synthesis (a or b) which will give the higher yield of the indicated product: 



f CH 3 CH 3 ""-v 

a ) tH^CHaBr + ©-CH 2 _£ H0 Na CHgCH^o-CHCH^ 

(2 pts.) 

CH 3 

rH I CH 3 

/S ¥ / CH 2- CH— Br I , 

b) OyT + CH 3 CH 2 ONa CH 3 CH 2 O-CHCH20 




(15 total points) 
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9. Draw structures in the boxes to complete the following reactions: 



a) 



CH=CH 2 



I) Hg(OC-CF 3 ) 2 
O 

CH 3 CH 2 OH 



2) NaBH 4 
NaOH 



ei4 — Otj 



(2 pis.) 



b) 



CH 2 -0-CH 2 



HI 



excess 




(2 pis.) 



c) 



O 

H CH 2 CH 3 ^v^C^ 

/ c=c x + fot °-° H 

CH 3 H 

CI 



d) CH 



C0 2 H 




NaOH 

Oil 



e) 



H 2 0 

(3-methylbenzyne) 
OH 



CH 3 ^CH 3 



pyridine 
(an E 2 reaction) 



/"% ****** 



show stereochemistry 



(2 pis.) 




(2 pis.) 



(2 pis.) 



1 0. Encircle th e side favoreda t^equilibrium for the following acid/base reaction: 
ONa OH 




CH 3 
S 

+ /CH- 
CH 3 



6 



CH3 

+ ^H-ONa 
CH 3 



(3 pts.) 



